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Abstract: Fungal specimens were collected and photographed between 2010 and 2013 around Trabzon. Ecological observations were
made in the field, and the structures of pileipellis, basidia, spores, marginal cells, and hyphae were illuminated in the laboratory. Some
dried specimens were compared with British collections in the Royal Botanic Gardens, Kew. Finally, Cortinarius parevernius Rob. Henry,
Cortinarius tortuosus (Fr.) Fr., Entoloma euchroum (Pers.) Donk, Entoloma lividoalbum (Kühner & Romagn.) Kubicka, Hygrophoropsis
morganii (Peck) H.E.Bigelow, Phaeocollybia festiva (Fr.) R.Heim, and Tricholoma viridilutescens M.M.Moser were recorded for the first
time for the Turkish Mycota. The new records were illustrated, briefly described, and discussed.
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1. Introduction
Cortinarius (Pers.) Gray is one of the largest genera of
gilled mushrooms, and it is currently represented by
4924 records throughout the world (Kirk et al., 2008).
According to Solak et al. (2007) and Sesli and Denchev
(2008), 93 species have been recorded in Turkey. These
mushrooms grow in spruce-beech mixed forest (Picea
orientalis-Fagus orientalis) in the research area, and they
have viscid, smooth to fibrillose pileus, and rusty-brown to
cinnamon-brown gills. The stipe is central, bulb sometimes
present, spores round to elliptical, spore print rusty-brown
to cinnamon-brown (Arora, 1986).
Entoloma (Fr. ex Rabenh.) P.Kumm. is a common
genus in Turkey, and it is represented by more than 40
tricholomatoid, mycenoid, or crepidotoid species (Sesli
and Denchev, 2008). Fruiting bodies of this genus grow on
soil, wood, stems, or litter in the research area, and their
angular spores are their most interesting characteristic.
Hygrophoropsis (J.Schröt.) Maire ex Martin-Sans is
a small genus, and according to Mycobank (http://www.
mycobank.org), only 22 species have been recorded
worldwide to date. Hygrophoropsis aurantiaca (Wulfen: Fr.)
Maire was the unique species recorded in Turkey before
the present study. We collected the second member of this
genus [Hygrophoropsis morganii (Peck) H.E.Bigelow] in
this study (Solak et al., 2007; Sesli and Denchev, 2008).
Phaeocollybia R.Heim is represented by 90 species
worldwide, and we have collected a member of this
genus [Phaeocollybia festiva (Fr.) R.Heim] for the first
* Correspondence: ertugrulsesli@yahoo.com
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time from Turkey. This group has brown-spored agarics
with umbonate caps and is easily recognised by its deeply
rooting cartilaginous stipes and viscid pilei. Gills are
narrowly adnate, adnexed to almost free, and stem tapering
in lower part, solid or fistulose and viscid. Spores ellipsoid
to amygdaloid, basidia 4 spored, cheilocystidia cylindrical,
clavate, and thin-walled (Norvell, 2007; Knudsen and
Vesterholt, 2008). According to Mycobank, Phaeocollybia
festiva (Fr.) R.Heim, Agaricus festivus Fr., Naucoria festiva
(Fr.) Quél., and Hylophila festiva (Fr.) Quél. are the same
taxon.
Tricholoma (Fr.) Staude is a large group, and according
to Mycobank, more than 1000 taxa have been recorded
to date in different places. It is also a common genus in
Turkey represented by 50 species at present (Solak et al.,
2007; Sesli and Denchev, 2008). The fruiting bodies of
this group are tricholomatoid, pileus 2–30 cm, convex to
plane, tomentose, scaly or viscid. Gills emarginate, white,
cream, or yellow, sometimes black or brown. They grow on
soil, ectomycorrhizal with trees and shrubs (Knudsen and
Vesterholt, 2008).
To date, the total number of species of larger
ascomycetes and larger basidiomycetes recognised as
occurring in Turkey is 2089, including 176 species of
ascomycetes and 1913 species of basidiomycetes (Solak et
al., 2007; Sesli and Denchev, 2008; Akata and Kaya, 2013;
Güngör et al., 2013; Solak et al., 2014).
The aim of this study is to contribute to the Turkish
Mycota by introducing new and interesting fungal records.

SESLİ / Turk J Bot

2. Materials and methods
Fungal specimens were collected around Trabzon
between 2010 and 2013. The morphological and
ecological characteristics were noted, and specimens were
photographed in their natural habitat. Generally, a ruler
was placed together with the basidiomes before taking the
photos to calculate the natural size of the fungi. Diverse
fruiting bodies belonging to different developmental
stages were collected, and formaldehyde solution was
sprayed on the specimens to prevent decomposition. Some
basidiomes were cut and placed in plastic bags to obtain
spore prints, and the rest of the material was dried for
future use (Clémençon, 2009). Some dried specimens were
taken to the Royal Botanic Gardens, Kew, and compared
taxonomically with British collections. Microscopic
studies were performed at Karadeniz Technical University
and in the Jodrell Laboratory in London. A Zeiss Axio
Imager trinocular research microscope was used for micro
photography. We cut the basidiomes by hand with new
razor blades under a binocular loupe or simply squeezed
them into small fragments. We cut the pileus into 2 parts,
and then we cut it parallel to the cap surface from the disc of
one of these 2 sections to observe the hyphae of pileipellis.
We took another very small, thin fragment from near the

edge of the pileus since the pileipellis arrangement may
be different in these 2 portions. For the hymenial cystidia,
we cut the most external part of the lamellar edge and
subsequently took a very thin transversal section of the
lamella. Sections of lamellae and pileus were first placed in
dilute ammonia or congo red and then investigated under
a microscope. Identification and descriptions of the taxa
were made according to Bas et al. (1999), Breitenbach and
Kränzlin (1991, 1995, 2000), Demirel et al. (2010), Doğan
et al. (2012), Knudsen and Vesterholt (2008), Norvell
(2007), Riva (1988), and Sterry and Hughes (2009).
Author names were given according to Kirk et al. (2008)
and fungal names according to Mycobank.
3. Results
3.1. Boletales
3.1.1. Hygrophoropsidaceae
3.1.1.1. Hygrophoropsis morganii (Peck) H.E.Bigelow
(Figure 1)
Syn. Cantharellus morganii Peck = Merulius morganii
(Peck) Kuntze = Clitocybe morganii (Peck) H.E. Bigelow
= Cantharellus olidus Quél. = Cantharellus rosellus Peck.

Figure 1. Hygrophoropsis morganii: A- basidiomes, B- pileipellis, C- basidia, D- spores (scale bars: A = 3 cm, B = 20 µm, C and D = 10 µm).
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Pileus up to 4 cm, fleshy-pinkish to ochre-orange, surface
smooth, dull, finally tomentose, margin typically incurved,
convex when young, then plane with a depressed centre,
irregularly undulating. The hyphae of pileipellis irregular, 2–6
µm, yellowish with clamp connections. Flesh white and thin,
taste mild. Stipe up to 3 × 0.5 cm, pinkish, conic, and eccentric.
Lamellae typically decurrent and forked, septa of the hyphae
with clamp connections, white to cream coloured first, then
orange-yellowish. Basidia with 4 sterigmata, clavate, 25–35
× 4–6 µm. Spore print white, spores cyanophilic, slightly
dextrinoid, ellipsoid to globose and 3.5–4.5 × 2.5–4 µm,
hyaline, some with drops. Basidiomes under spruce in groups
(Arora, 1986; Breitenbach and Kränzlin, 1991; Knudsen and
Vesterholt, 2008).

Trabzon: Maçka, Mataracı village, 23.07.2010, under
Picea orientalis L. Karadeniz Technical Univ., Education
Faculty Herb. Sesli 2761).
3.2. Agaricales
3.2.1. Cortinariaceae
3.2.1.1. Cortinarius parevernius Rob. Henry (Figure 2)
Pileus up to 6 cm, smooth, red-brown when moist, ochre
to orange-brown when dry, hygrophanous, conical to
hemispherical at first, turns campanulate to plane with a
typical umbo in mature. Flesh is typically thin, lamellae
ochre-brown when young, rust-brown in mature. The
margin of the pileus is characteristically whitish and
carries the remains of the veil. Stipe up to 10 × 2 cm,

Figure 2. Cortinarius parevernius: A- basidiomes, B- hyphae of pileipellis, C- basidia, D- spores (scale bars: A = 3 cm; B, C, and D = 10 µm).
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tapered towards the base, and the surface is whitish.
Pileipellis consists of periclinal hyphae 4–9 µm, hyaline
to brownish, septa with clamps. Basidia clavate, 35–40 ×
9–10 µm. Spores elliptical to navicular, some smooth and
some verrucose, yellowish-brown, 8.5–13 × 1.5–2.5 µm.
(Breitenbach and Kränzlin, 2000).
Trabzon: Akçaabat, Hıdırnebi, 17.09.2012, under Picea
orientalis L. Karadeniz Technical Univ., Education Faculty
Herb. Sesli 3144).

generally curved, surface pale violet and white-fibrillose,
greyish-white to light-brown. Basidia slenderly clavate,
25–32 × 8.5–9 µm and marginal cells clavate, 15–35 × 8–12
µm. Spores amygdaloid to ellipsoid, 8.5–10.5 × 5–6 µm
(Breitenbach and Kränzlin, 2000; Knudsen and Vesterholt,
2008).
Trabzon: Akçaabat, Hıdırnebi, 07.09.2012, under Picea
orientalis L. Karadeniz Technical Univ., Education Faculty
Herb. Sesli 3097).

3.2.1.2. Cortinarius tortuosus (Fr.) Fr. (Figure 3)
Syn. Agaricus tortuosus Fr. = Hydrocybe tortuosa (Fr.)
Wünsche
Pileus up to 6 cm, dark chocolate-brown to chestnutbrown, hemispherical when small, then campanulate to
convex with a low and broad umbo, strongly hygrophanous,
margin edged by the whitish veil. The taste mild and the
flesh thin, light to dark brown. Lamellae reddish-brown
to dark-brown and hygrophanous. Pileipellis consist of
hyaline to brownish periclinal hyphae, 4.5–8 µm with
clamp connections. Stipe up to 10 × 1 cm, cylindrical,

3.2.1.3. Phaeocollybia festiva (Fr.) R.Heim (Figure 4)
Syn. Agaricus festivus Fr. = Naucoria festiva (Fr.) Quél. =
Hylophila festiva (Fr.) Quél.
Pileus up to 4.5 cm with a typical umbo, green to olive
fuscous, reddish-brown with age, convex, then flat and
finally margins upward, glabrous, glutinous. The hyphae
of pileipellis 2.5–10 µm, hyaline to light-yellowish and
without clamp connections. Lamellae free, crowded, young
pale, later rusty or reddish-brown. Stipe up to 7 × 0.5 cm,
lubricous, tapering towards base, reticulate, reddish-brown
to greenish. Basidia 2–4 spored, 25–35 × 6.5–8 µm, spores

Figure 3. Cortinarius tortuosus: A- basidiomes, B- pileipellis, C- basidia, D- marginal cell, E- spores (scale bars: A = 3 cm; B, C, D, and
E = 10 µm).
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Figure 4. Phaeocollybia festiva: A- basidiomes, B- hyphae of pileipellis, C- basidia, D- spores (scale bars: A = 4 cm, B = 20 µm, C and D
= 10 µm).

ovate, rusty brown, typically ornamented, amygdaloid,
6–10 × 4–6 µm (Breitenbach and Kränzlin, 2000; Knudsen
and Vesterholt, 2008).
Trabzon: Akçaabat, Hıdırnebi, 01.07.2010, under Picea
orientalis L. Karadeniz Technical Univ., Education Faculty
Herb. Sesli 2721).
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3.2.2. Tricholomataceae
3.2.2.1. Tricholoma viridilutescens M.M.Moser (Figure 5)
Pileus up to 6 cm, convex to plane, yellow to olive-green,
olive-brown towards centre, blackish fibrillose, lamellae
emarginate, white to yellow, edges coarse toothed. Flesh
white to slightly yellowish, taste mild. The hyphae of the
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Figure 5. Tricholoma viridilutescens: A- basidiomes, B- pileipellis, C- basidia, D- spores (scale bars: A = 3 cm; B and D = 10 µm, C = 20 µm).

pileipellis regular. Stipe up to 8 × 2 cm, whitish to yellowish,
smooth to fibrillose. Basidia 25–35 × 7.5–9 µm and spores
ellipsoid, 6–8 × 5–6 µm. Basidiomes grow under conifers
in groups (Knudsen and Vesterholt, 2008).
Trabzon: Akçaabat, Hıdırnebi, 15.10.2010, under Picea
orientalis. Karadeniz Technical Univ., Education Faculty
Herb. Sesli 3004).
3.2.3 Entolomataceae
3.2.3.1 Entoloma euchroum (Pers.) Donk (Figure 6)
Syn. Agaricus euchrous Pers. = Leptonia euchroa (Pers.)
P.Kumm. = Rhodophyllus euchrous (Persoon) Quélet =
Hyporrhodius euchrous (Pers.) J.Schröt.
Pileus 2 cm across, convex, depressed, finely scaly,
fibrillose and tomentose, violet blue to dark blue. Flesh thin,
bluish, mild, and aromatic. Lamellae broad, adnate, and
blue. Some hyphae of pileipellis with clamp connection.
Stipe cylindrical and indistinctly enlarged toward the base,
solid, blue-violet to dark-bluish, indistinctly longitudinally
grooved and fibrillose, 4.5 × 0.3 cm. Basidia clavate with
2–4 sterigmata, 35–55 × 10–12 µm. Hymenial cystidia

cylindrical or clavate, 30–55 × 5–11 µm. Spores 5–7 angled
and 9–12 × 6–7.5 µm (Breitenbach and Kränzlin, 1995;
Knudsen and Vesterholt, 2008).
Trabzon: Akçaabat, Hıdırnebi, 11.09.2013, on the wood
of Picea orientalis. Karadeniz Technical Univ., Education
Faculty Herb. (Sesli 3205).
3.2.3.2. Entoloma lividoalbum (Kühner & Romagn.)
Kubicka (Figure 7)
Syn. Rhodophyllus lividoalbus Kühner & Romagn.
Pileus 2–8 cm across, conical when young, later more
conical to plane with a typical large umbo, hygrophanous,
undulating in mature, surface smooth and dull, margin
incurved, dark-greyish or sepia when moist and palegreyish to yellowish-brown when dry. Flesh white to
brownish, thicker toward to centre, odour farinaceous and
good when tasted. Lamellae whitish to pink, broad and
crenate. Hyphae of pileipellis are 2–10 um and some hyphae
with clamp connections. Stipe clavate or cylindrical, solid,
generally enlarged toward the base, white, fragile, fibrillose
and 8.5 × 1.7 cm. Basidia clavate, 35–45 × 8–13.5 µm
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Figure 6. Entoloma euchroum: A- basidiome, B- basidia, C- lamellae, D- hymenial cystidia, E- hyphae of pileipellis, F- spores (scale bars:
A and C = 1 cm; D, E, and F = 20 µm).

with 4 sterigmata. Spores 5–7 angled, 8–10.5 × 7–8.5 µm
(Breitenbach and Kränzlin, 1995; Knudsen and Vesterholt,
2008).
Trabzon: Akçaabat, Hıdırnebi, 09.09.2013, on grass in
forest. Karadeniz Technical Univ., Education Faculty Herb.
(Sesli 3179).
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4. Discussion
As a result of field and laboratory studies, Hygrophoropsis
morganii, Cortinarius parevernius, C. tortuosus,
Phaeocollybia festiva, Tricholoma viridilutescens, Entoloma
euchroum, and E. lividoalbum were identified and recorded
for the first time for the Turkish Mycota. Phaeocollybia
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Figure 7. Entoloma lividoalbum: A- basidiomes, B- pileipellis, C- basidia, D- spores (scale bars: A = 2 cm, B = 20 µm, C and D = 10 µm).

R.Heim is a new genus record for the Turkish Mycota
(Sesli, 2007; Solak et al., 2007; Sesli and Denchev, 2008). We
found that all these fungi except E. lividoalbum (Kühner &
Romagn.) Kubicka are rare species in Europe. Before the
present study only Hygrophoropsis aurantiaca was reported
in Turkey, and H. morganii is the second new record of this
genus. According to Mycobank, H. morganii is classified
in Hygrophoropsidaceae; however, some authors place it in
the Paxillaceae (Breitenbach and Kränzlin, 1991; Arora,
1986). According to the same authors, H. morganii [(Peck)
H.E.Bigelow (Cantharellus morganii Peck = Clitocybe
morganii (Peck) H.E.Bigelow = Merulius morganii (Peck)
Kuntze.] is a rare species that grows in coniferous forests.
Our observations are in agreement with the literature, as
we collected the basidiomes only once during long-term
field studies. The pileus of this fungus is 1–3 cm, and the
basidia are 20–37 × 4.5–6 µm (Breitenbach and Kränzlin,
1991). We have noted that the pileus is bigger (4 cm) and
the basidia 25–35 × 4–6 µm.
Cortinarius parevernius is a rare species that grows
abundantly in wet spruce forests from summer to
autumn in Europe (Breitenbach and Kränzlin, 2000). Our
observations are in agreement with the literature, as we
collected its basidiomes in a spruce forest (Picea orientalis

L.) in September 2012. According to the literature, the
navicular spores and the whitish edge of the pileus
are characteristics of this species that agreed with our
collection. C. tortuosus is also a rare species in Europe
and distributed in wet, moss-rich coniferous forests from
summer to autumn (Breitenbach and Kränzlin, 2000).
Our collection agreed with the literature, as we collected
specimens under Picea orientalis among mosses. Another
typical feature of this species is the whitish margin of the
pileus of young basidiomes.
Phaeocollybia R.Heim is a new genus record, and
P. festiva is the first record of this taxon for the Turkish
Mycota (Solak et al., 2007; Sesli and Denchev, 2008).
According to Breitenbach and Kränzlin (1991), this
species is a rare taxon in Europe, and its pileus is 1–4 (6)
cm; our values are in agreement with the literature. The
stipe of this fungus was 3–6 cm according to Knudsen and
Vesterholt (2008) and 4.5–9 cm according to Breitenbach
and Kränzlin (2000). We recorded a 7-cm stipe, which is in
agreement with the second authors. We measured spores
6–10 × 4–6 µm and basidia 25–35 × 6.5–8 µm; these results
differ from those reported by Knudsen and Vesterholt
(2008) and Breitenbach and Kränzlin (2000) (spores: 7–9.5
× 4–5.5 µm and basidia: 20–30 × 7–8 µm).
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Tricholoma viridilutescens is considered a synonym of
Tricholoma sejunctum by Bas et al. (1999); however, we
agree with Knudsen and Vesterholt (2008) and think that
these species are different, as we found differences when
we collected the basidiomes of T. sejunctum reported in
previous studies (Sesli, 1993). T. sejunctum is typically
larger than T. viridilutescens, which has a pileus up to 11
cm and a stem 13 × 2.5 cm. The pileus of T. viridilutescens
(maximum, 6 cm; stem maximum, 8 × 2 cm) is smooth
or slightly fibrillose, yellow to olive green, convex to
plane; however, the pileus of T. sejunctum is yellow or
greenish yellow, bell-shaped to convex. The spores of T.
viridilutescens are ellipsoid, 6.5–8 × 5.5–6 µm, and the
spore of T. sejunctum are subglobose to broadly ellipsoid,
5.5–8 × 4–7 µm (Knudsen and Vesterholt, 2008).
Another important difference between these 2 species
collected from our region is habitat; T. sejunctum grows
in deciduous forests and T. viridilutescens in coniferous
forests. Our values are in agreement with the literature,

because we collected the fruiting bodies under Picea
orientalis.
We identified the collection of 3205 as Entoloma
euchroum by the typical blue colour of the whole fruiting
body, microscopy, and its occurrence on rotten wood. The
basidiomes of other Entoloma (E. lividoalbum) were a little
younger and therefore their colours seem a bit different
from those reported by Breitenbach and Kränzlin (1995);
however, microscopical studies agreed well with the
literature (Breitenbach and Kränzlin, 1995; Knudsen and
Vesterholt, 2008).
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